Abstract. This study is aimed to estimate the returns to education in
INTRODUCTION
Income inequality is one of the main issues in Indonesian development. Although it has been declining in recent years, the level is still considered above that is expected. The Gini ratio, an indicator of income inequality, was 0.39 in 2017 (BPS, 2018) . Inequality is a critical issue for Indonesia since it can reduce economic growth and the power of the growth in reducing poverty, which is another primary issue in Indonesian development. Moreover, many studies have shown that there is a strong relationship between inequality and violent conflict due to the weakening of social cohesion in society.
One of the primary sources of income inequality is wages inequality, which is closely related to the distribution of earnings among employees. Lee and Wie (2015) pointed out that wages inequality in Indonesia has experienced a widening gap since 2003. In this regard, information about the underlying factors causing the wage inequality in Indonesia is essential for the policymakers to reduce inequality in society.
There is a strong belief that improving the level of education in society could reduce wage inequality (Andini, 2017) . Plenty of empirical research showed that the impact of education on (log) earnings, which is called as returns to education, is positive and statistically significant (Pereira and Martins, 2004; Salehatin and Ebru, 2011; Purnastuti et al., 2013; Marcos 2016; and Andhini 2017) . Suryahadi et al. (2018) found that around 80 per cent of the increase in inequality in Indonesia during the period 1992-2011 is caused by changes in the structural factors including levels of education. They also pointed out that investment in education is one of the critical measures for Indonesia to bring down inequality, although it will only make impacts in the medium term.
Those findings are strong evidence that, on average, more education implies higher earnings as a result of shifting in the earnings distribution to the right. In other words, a policy that promotes a tertiary education for all individuals in society could be a promising mean to bring down the wages inequality.
In the case of Indonesia, there are plenty of studies on the relationship between education and earnings. Deolaliker (1993) , who used data from the 1987 National Socio-Economic Survey (Susenas) and the 1986 Village Potential Survey (Podes), found that the returns to education range from around 10 per cent for workers with some primary education to around 20 per cent for workers with secondary or higher education.
Using the data from the 2004 National Labour Force Survey (Sakernas), Comola and Mello (2010) pointed out that the estimate of the returns to education range from 9.5 per cent to 11.28 per cent by applying several methods (OLS, HeckmanSelections, and regression with instrumental variables). One of the more recent studies is Purnastuti, Miller, and Salim (2013) focusing on the development of the returns to education in Indonesia between 1993 and 2007-2008 . They found that although the returns to education generally declined during this period, they are still positive and statistically significant for all educational levels. Meanwhile, using a multiple-year data (1993, 1997, 2000 and 2007) from the Indonesia Family Life Survey (IFLS), Newhouse and Suryadarma (2011) compared the returns to vocational and general secondary education in Indonesia. They pointed out that there is no significant difference in the rate of returns between vocational and general schooling.
All studies highlighted above only focused on the impact of education on the mean of the earnings distribution. In other words, they assumed that the returns to education are the same throughout the wages distribution. However, the possible differences regarding the impact of education along the different points of the wages distribution may be necessary, especially for policy purposes. Studies that took into account this issue are Patrinos, Ridao-Cano, and Sakellarion (2006,2009) . Using quantile regression, they found that Indonesia showed only a modest difference (about 10 per cent) in the impact of education on earnings at the 90th percentile and the 10th percentile. The more recent study is Widyanti (2018) that applied quantile regression on the Sakernas data for the period 2008 and 2015. To the best of our knowledge, studies focusing on the relationship between wages inequality and returns to education in Indonesia are very limited. As highlighted earlier, most of the studies regarding returns to education in Indonesia only emphasised the estimation of the magnitude of the returns and its development across time and ignored its impacts on the wage distribution. As mentioned earlier, the more recent study assessing the relationship between wages inequality and the returns to education is Widyanti (2018) . She found that education increases the wages inequality through the increasing of the wage dispersion within the same educational level due to the significant variation in the rate of the returns to education in different quantiles for the same level of schooling. However, her study only focused on the pooled sample and ignored a comparison across gender. To fill this gap, our study trays to provide a broader picture by doing comparison across gender groups.
Our research is aimed to enrich studies about the returns to education in Indonesia. It main contribution is to present a broader picture regarding the returns to education and its relationship with the wages distribution. Besides estimating the rate of the returns to education, this research also relates it with the two channels through which education affects the wages inequality, i.e., between-and within-educationallevels earning differentials. Also, this research also makes a cross-gender comparison to provide a worthwhile insight into understanding the relationship between education and wage distribution in Indonesia.
The plan of the paper is as follows. Section 2 describes the methodology, i.e., the conceptual framework and data used. This section gives a brief explanation of the model specifications implemented and the key variables included in the models. In section 3, we present a descriptive analysis and discuss the estimation results of the models focusing on some key findings. Section 4 contains the conclusion of the study. Tables of estimation results are presented in the Appendix.
METHODOLOGY

Conceptual frame work
As mentioned earlier, this study is not only restricted to the relationship between education and wages. To enrich our analysis, besides estimating the rate of returns to education, this study also examines the relationship between the former variable and the wage distribution in shaping the wages inequality.
There are three channels through which education can affect wages distribution and wages inequality (Pereira and Martin, 2004) : between-educational-levels earning differentials, within-educational-levels earning differentials and changes in the distribution of schooling. This research will focus on the first two channels. The first channel affects the so-called betweengroups wage inequality through the differences in mean earning associated with the difference in educational levels among individuals. Through this channel, the wages inequality can be reduced by pursuing a policy that promotes the same level of education (college education), which is so-called "tertiary education for all", for each in society (Andhini, 2017) .
The second channel influences the within-groups wage-inequality. It has to do with the degree of dispersion of earnings among employees at each level of education. The source of the withineducational-level wages differentials is unobserved characteristics such as innate and abilities (Andhini, 2017) . Through this channel, increasing in education implies higher wages inequality as captured in some studies, among others, Widyanti (2018) , Andhini (2017) and Marcos (2016) .
To examine the relationship between the returns to education and the wages distribution satisfactory, in particular, within-levels wages distribution, we apply a quantile regression on the Mincerian model. In this regard, we follow previous research, among others, Buchinsky (1994) , Mueller (1998) , Pereira and Martin (2004) , Montenegro (2001) , Harman et al. (2003) , and Gardezable and Ugidos (2005) .
A quantile regression can provide snapshots of different points of conditional distribution of wages (Pereira and Martin, 2004) and enable us to gauge the different degree of dispersion of earnings at each educational level. By applying quantile regressions, we can estimate the impact of education not only at the mean but also on the shape of the wages distribution. In other words, the returns to education can be estimated across quantiles of the conditional wage distribution. By doing so, the two channels through which education affects the wages inequality can be analysed comprehensively.
In this research, we extend the classical model proposed by Mincer (1974) by adding some variables, which are also considered to explain the variations in (log) earnings, other than the standard variables (education and experience). All variables used in the model are explained briefly in Appendix Table 1 . The use of these additional variables, which can be considered as post-education decisions, brings down the magnitude of the education coefficient in the model. However, the main motivation of using them is to avoid the omitted variables bias in estimating the model coefficients, particularly the rate of the returns to education.
The Mincerian model used in this study is given by equation (1) Some research showed that spatial variables (regional specific effects) such as the minimum regional wages (Rijkers and Waxman, 2017) have significant effects on the wages distribution. To take into account these effects, we also include the provinces dummy variables in the model specification. Moreover, in dealing with the heterogeneity in the residuals of the model, we robastify the standard errors by applying VCE robust standard errors.
The primary focus of this study is to estimate the coefficients that are associated with the education variables. In this research, we use two types of educational variables, i.e., years of schooling (continuous variables) and the educational levels (dummy variables) consisting of nine levels of education, namely no schooling as the reference group, primary school, junior high school, senior high school, diploma, undergraduate, master degree, and doctoral degree.
The use of the dummy variables allows the effects of education on earnings to vary at each educational levels. It is essential to take into account the possibility that the returns to an extra year of education are not identical across levels of education as highlighted in many studies, among others, Psacharopoulos (1985 Psacharopoulos ( , 1994 , Hartog et al. (2001) , and Trostel (2003) . The inclusion of spline years of education at different levels of education enables us to estimate the returns to education at each level.
From the estimated coefficients of educational variables, the rate of returns to education for each educational level can be obtained in two ways. First, following Deolaliker (1993) , the formula for the average rate of the return to education is given by where is the level of education and is the number of years required to complete the level. The main shortcoming of this formula is it can be sensitive to the earnings position of the excluded education group. To avoid this issue, in this research, we can apply the formula proposed by Sakellariou (2003) , El-Hamidi (2005) , and Kimenyi, Mwabu and Manda (2006) where is the difference in the years of schooling between education levels k and k-1. The last formula focuses on the marginal return. In addition, we also calculate the impact of education on the wages dispersion by computing the difference in the estimated coefficient of for different quantiles (q 9 -q 1 ). The sample selection bias is one of the concerns in this study since wages are only observed for people who participate in the labour force (Jann, 2008) . Ideally, this selection bias is corrected with the inverse Mills Ratio proposed by Heckman (1979) . However, due to the limited information that explains the labour-force participation, we can not apply this procedure so that the problem is not resolved.
Another limitation of this study is the issue of endogeneity on education variable that may arise since this variable is correlated with other unobservable characteristics such as ability and the quality of schooling. Ideally, the regression with instrumental variables should be applied to address this issue. Therefore, the endogeneity bias in the estimated coefficients of educational variables may exist.
Data Source
This study analyses data from the National Labour Force Survey (Sakernas) conducted by BPS-Statistics Indonesia in August 2016. The survey was started in 1986 and regularly conducted every year to capture the conditions of employment in Indonesia. By the year 2005 and so on, it is carried out twice a year in February and August.
In August 2016, the Sakernas covered 50,000 households scattered in urban and rural areas in 34 provinces. One of the survey's advantages is the richness of employment information provided and its ability to present estimation results from national to provincial levels.
The labour theory approach used in the survey since 1984 is the Standard Labor Force Concept as outlined in the 13th International Conference of Labor Statistician (ICLS) 1982. In the Sakernas, the working population is defined as working-age population (15 years and above) conducting economic activities with the intention of obtaining or assisting in obtaining income or profits, at least one hour (without breaking up) during the past week.
This study focuses only on paid employees (wage earners) consisting of 36,399 individuals (24,176 of males and 12,163 of females). The primary variables in this study are wages and education. Wage refers to the wage/salary received by an individual during the past month from the primary job in the form of money or goods. The primary job relates to the industry that provides the most substantial income in a month.
Education in this research is represented by the years of schooling and the level of education attained by the individual. Information about years of schooling is not available. Therefore, it is approached with the highest educational attainment that is converted into years of schooling.
Due to the limited information available, work experience used in this research is potential work experience measured using the approach: age, minus years of schooling, minus six years. The use of potential work experience potentially leads to an upward bias in the measurement of work experience for women. This condition could arise because of the issue of career interruption that is common in women mainly because of childbirth and childrearing. For tenure, potential bias is overcome by including its squared term.
RESULTS AND DISCUSSION Educational attainment
Although the education development in Indonesia has achieved remarkable progress in recent years, the most significant portion of paid employees only attained, at maximum, senior high school. The portion of paid employees, which are either having no school or only attaining primary school, made up about a quarter of the total paid employees. Most of them are concentrated in the low-skilled and lowpaid sectors such as agriculture. Based on our calculation, the paid employee attained tertiary education (diploma and university) only accounted for 23 per cent of the total paid employees in August 2016. This shows that there is still plenty of room for policy makers to narrow the wages inequality by promoting a policy that increases the proportion of population attaining tertiary education. Figure 1 highlights the difference in terms of educational attainment across gender groups. It can be seen that in general, female paid employees is better than their male counterparts. The proportion of female paid employees that attaining tertiary education was about 28 per cent, which is much higher than that of males paid employee (about 13 per cent). Moreover, we can see that in each gender group the biggest portion of paid employees were workers without tertiary education, mainly no schooling/primary and secondary schooling. 
Wages distribution
It is well known that the distribution of wages is not symmetric and rightskewed instead. This fact is also confirmed by Figure 2 , which present the kernel density of the wages distribution across the levels of education. It can be seen that the distribution of wages among the paid employees exhibits a heavy right-tailed distribution for each level of education. It suggests that the wages inequality exists among individuals at each educational level due to some unobservable characteristics. However, the wages distribution tend to slightly better as the level of education increases. It is evident that the earnings distribution of tertiary education is more equal than that of the wages distribution for lower educational levels.
The figure also confirms the presence of wage inequality across the educational levels. We can see that there is a strong positive link between the wages and the levels of schooling where the higher level of education attained implies the more substantial earnings. It means that increases in educational attainment can shift the earnings distribution to the right and brings up the mean of the wages. In other words, pursuing a policy that promotes higher education level, particularly tertiary education (diploma and university), for all individuals in society can be considered as a promising measure to bring down the wages inequality. Figure 3 highlights the wages differentials by gender among the paid employees. It confirms that the gender wages gap is a factor in explaining the wages inequality in Indonesia. On average, the female paid employees earned lower wages than that of the male paid employees. This fact suggests that reducing the gender wages gap can bring down wages inequality. It can be done through a policy that can shift the female wage distribution to the right by either eliminating gender discrimination in the workplace or increasing the capability of female workers.
Some studies have pointed out the presence of gender wages discrimination in Indonesia, among others Sohn (2015) and Sukma and Kadir (2018) . Moreover, the last measure can be done by promoting a tertiary education for all females. In this regard, investment in education and human capital at large that focuses on females can play a determinant role. The differences in educational attainment between males and females as presented earlier could explain this gender wages gap. It may indicate that the returns to education are not the same across gender at each education level. Figures 3 also shows that the wages inequality exists at each gender group indicated by the wages distribution that has a heavy right tail for each gender group.
Returns to education
The estimates of the wages return to education presented in Figure 4 and Appendix Table 3 reveals some interesting findings. The rate of returns is obtained by regressing the years of schooling on the monthly wages in the logarithmic term. Therefore, the estimated coefficient of education variable can be interpreted as a percentage increase in monthly wages due to a one year increase in education. It can be seen that the returns to education are positive (and also Appendix Table 3) meaning that more education implies higher earnings. The OLS estimate shows that on average, the monthly wages of paid employees will increase by about 3.7 per cent for every one year increase in years of schooling. Moreover, estimation results from quantile regressions point out that the rate of wages returns to education vary across the (log) earning quantiles, which suggests a positive contribution of education upon within-levels wage inequality. Our findings that the effects of education are not the same throughout the wages distribution confirms that education is not independent of other unobserved factors such as ability and other skills relevant to the labour market as founded by Pereira and Martins (2004) for sixteen European countries and Patrinos et al. (2006) . Our estimations are smaller than Widyanti's finding using the 2015 Sakernas data. She found that the returns to education in Indonesia range from 5.7 per cent to 7.3 per cent. These substantial differences may arise as she used not only paid employees samples but also the workers as a whole including selfemployed workers. Another factor is the model specification. As mentioned earlier in our model we used a significant number of additional variables to avoid omitted variable bias that possible can bring down the magnitude of education coefficient substantially. In general, a higher quantile implies moderately higher returns. However, the difference in returns at the upper and lower level of the earnings distribution is modest, which is only about 0.4 percentage points. In other words, the difference in the impact of education on earnings at the 90th percentile and the 10th percentile is around 12 per cent. The wages return to education also vary across gender groups. In general, lower quantiles are only moderately associated with lower returns to education, especially for the female paid employees. The OLS estimates show that on average the returns to education for the female paid employees is around 4.9 per cent which is much larger than the returns for the male paid employees (3.1 per cent). These findings suggest that improving females education can be a way for the policymakers to narrow the gender wages gap in Indonesia, which is about 30 per cent based on our estimation (see Appendix  Table 5 ). Moreover, for each gender group, the magnitude of the impacts of education on earnings is not the same at each quantile, which again shows both a positive contribution of education upon withinlevels wage inequality and the dependence of education of unobserved skill represent variables. The wages return to education for the female paid employees range from 4 per cent to 5 per cent, while for the male paid employees the returns vary from 2.2 per cent to 3.1 per cent. However, the difference in returns between for individuals at the 90th quantile and the 10th quantile relatively small for each gender group, especially for the female paid employees. Moreover, for the female paid employees, the rate of return at 10th quantile is the highest, which suggests that education could compensate for low skill.
The estimation results of the model with the level of education as the independent variables, which are presented in Appendix Table 4 , point out the strong evidence of the between-groups wage inequality. This finding is consistent with Widyanti (2018) finding. The estimates of the returns to education presented in Appendix Table  2 show that the returns to an extra year of education are not identical across levels of education. In general, the higher the level of education, the higher of earning received by individuals. These findings are consistent for both the pooled sample and each gender group. Again, the finding confirms that a policy promoting a tertiary education for all individuals in society could reduce between-groups inequality.
Moreover, our research also confirms the presence of the within-groups wageinequality due to a dispersion of earnings among employees at each level of education both for the pooled sample and partial sample by gender groups. This finding is also consistent with Widyanti (2018) . The estimation results summarized in Appendix Table 2 point out that the rate of the returns to education varies across the wages distribution in each level of education. However, the degree of dispersion could be considered moderate. The existence of this within-groups wage-inequality indicates the presence of the difference in unobserved characteristics such as ability and innate among individuals in the same level of education.
CONCLUSION
The objective of our research is to estimate the rate of the returns to education in Indonesia not only at the mean but also across the wages distribution. In doing so, we applied the quantile regression techniques on the well-known mincer equation. We then relate our estimation results with the two channels through which education affects the wages inequality, i.e., between-and within-educational-levels earning differentials. One thing that can be considered as the novelty of this research is the comparison between the gender groups: male dan female.
We found that education has a positive and significant impact on earnings distribution not only at the mean but also across the whole distribution. An increase in years of schooling can shift the (mean of) wage distribution to the right. In other words, the higher the level of education, the higher of wages earned by an employee. This finding supports the argument that a policy promoting a tertiary education for all can lower the wages inequality. Our findings are consistent for both the whole pooled and each gender group. However, in general, the rate of the returns to education are higher for the female employee than that of male employee suggesting that advancing the women's educational attainment can reduce the wages inequality.
We also found the presence of both the between-groups and within-groups wages-inequality. The two channels through which education affects the wages inequality exist in each gender group. The finding suggests that promoting the same lavel of education for all does not automatically reduce the wages inequality when the difference in such unobserved characteristics exist among individuals in the same level of education. However, our finding pointed out that the degree of dispersion of the returns to education in each level of education is not substantial. PHD 1 if the highest qualification is a doctoral degree, 0 otherwise; Master 1 if the highest qualification is a master degree, 0 otherwise; Undergraduate 1 if the highest qualification is bachelor degree, 0 otherwise; Diploma 1 if the highest qualification is Diploma, 0 otherwise; SHS if the highest qualification is senior high school, 0 otherwise; JHS if the highest qualification is junior high school, 0 otherwise; PS if the highest qualification is primary high school, 0 otherwise; NS if the highest qualification is under primary school or no schooling, 0 otherwise (reference group). Experience It is a potential experience in years. Experience2
The squared of potential experience divided by 100. Tenure It is measured in years.
Tenure2
The squared of tenure divided by 100. Demographic variables 
Occupation
Professional 1 if the occupation is either manager, professional, technicians, or police/army, 0 otherwise; Hard-work 1 if the occupation is doing hard work, 0 otherwise.
Working under contract
Contract 1 if an individual is working under contract, otherwise.
Number of household members
Consisting of two variables: the total number of household members (households) and the number of household members under 10 years old (households10). Industry
The employment sectors consisting of nine categories: agricultural (reference group); mining, quarrying; manufacturing; gas, electricity, and water; construction; wholesale, retail, restaurants and hotels; transportation, storage, and communications; finance, insurance, real estate, and business services; social services. Dummy variables for the institution It consists of eight categories: government (reference group); international institution/organisation; non-profit institutions; profit institutions; cooperatives; individual/households business; households; others Dummy variables for provinces They are dedicated to taking into account the fixed effect (regional specific effects). The number of provinces is 34 provinces. Note: Sampling weights are applied. Robust standard errors are in the parentheses. *p = 0.10; **p=0.05;***p=0.01. Note: Sampling weights are applied. Robust standard errors are in the parentheses. *p = 0.10; **p=0.05;***p=0.01.
